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1.0 INTRODUCTION

PRC Environmental Management, Inc. (PRC) received Work Assignment No. C05087
from the U.S. Environmental Protection Agency (U.S. EPA), under Contract No. 69-W9-0006
(TES 9), to conduct preliminary assessments (PA) and visual site inspections (VSI) of hazardous
waste treatment and storage facilities in EPA Region 5.

As part of Region 5’s Environmental Priorities Initiative, the RCRA and CERCLA
programs are working together to identify and address RCRA facilities that are a high priority
for corrective action using available CERCLA and RCRA authorities. The PA/VSI is the first
step in the process for prioritizing facilities for corrective action. Through the PA/VSI process,
sufficient information is obtained to characterize a facility’s actual or potential releases to the
environment from solid waste management units (SWMU). The purpose of the PA is to:

. Identify SWMUSs and areas of concern (AOC) at the facility.
. Obtain information on the operational history of the facility.
° Obtain information on releases from any units at the facility.
. I\c}iglntify data gaps and other informational needs to be filled during the

The PA includes a review of all documents and files located at state offices and at the U.S. EPA

‘Region 5) office in Chicago.

The purpose of the VSI is to:

. Identify SWMUSs and AOCs not found during the PA.

* Identify releases not discovered during the PA.

° Provide a more specific description of the environmental setting.

. Provide more information on release pathways and the potential of releases

to each media.
. Confirm operational SWMU, AOC, and release information obtained
during the PA.

The VSI includes interviewing appropriate facility staff, inspecting the entire facility to
identif'y all SWMUs and AQCs, photographing all SWMUs, identifying evidence of releases,
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initially identifying potential sampling locations, and obtaining all information necessary to
coraplete the VSI report.

This report documents the results of a PA/VSI of the Michigan Chrome and Chemical
Company in Detroit, Michigan (EPA ID Number MID 005 378 161).

The PA was completed July 6, 1990 and included information from the Michigan
Jepartment of Natural Resources (MDNR) files and U.S. EPA Region 5 RCRA files. The VSI
~as conducted on July 26, 1990. The VSI included interviews with Richard Cichon, Plating
Division Manager, and Bob Emmons, Coating Division Manager, and a walkthrough inspection of
the Michigan Chrome and Chemical Company facility. Six SWMUSs and three AOCs were
identiried. The VSI is summarized in Attachments B and C.



2.0 FACILITY DESCRIPTION

This section describes the facility location, past and present operations, processes that
generate waste, waste streams, waste management practices, release history, regulatory history,
the environmental setting, and receptors.

2.1 FACILITY LOCATION

The Michigan Chrome and Chemical Company (MCCC) is an electrochemical plating and
coating facility located at 8615-35 Grinnell Avenue in Detroit, Michigan. The site is just south
of the Detroit City Airport; the surrounding area is predominantly industrial. Residences are
located south and west of the facility. The area is fully developed (residentially and

commercially) for many miles in all directions (Figure 1).

2.2 FACILITY OPERATIONS

The main MCCC plant consists of two connected buildings with approximately 50,000
square feet of floor space used jointly for office and operations. Approximately 125 people are
employed at the facility. Except for technical improvements, plating operations have not changed
since they began in the early 1950°’s. MCCC is privately held by the original owners.

Three chemical and waste storage buildings (Erwin Building, North Butler Hut, and South
Butler Hut) are adjacent to the main building (Figure 2). A 20 cubic yard roll off box located in
the southwest corner of the site was used to temporarily store metal hydroxide sludge. This unit
was removed in February 1990. No further actions were taken when the roll off box was
removed (Cichon, 1990c). The metal hydroxide sludge is presently stored in the Erwin Building.

Operations at MCCC fall within one of three divisions: plating, coating, or chemical
(MDNR, 1982). The aerospace and automotive industries comprise the majority of MCCC’s
business.

Historically, the chemical division manufactured plastic and powder coatings. However,
this division was shut down in October 1989 and sold in January 1990. The present chemical
division manufactures powder coatings for MCCC use only; coatings are no longer commercially
sold. Space formerly occupied by the chemical division is either used for storage or empty.

The plating division is the center of MCCC’s manufacturing operations. There are six
major electrochemical metal plating lines operating 24 hours a day: nickel-cadmium, chrome,
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sopper cyanide, silver, bronze, and electroless nickel. Other plating procedures involving gold,
tin, lead-tin and various alloys are performed as required. In addition, there is a

aitric/hydrofluoric acid passivating line used for etching metal parts prior to ccating.

The coating division is located in a separate building a short distance away at 8825
Srinnell Avenue. The last wet coating operation was a polyvinyl chloride (PVC) coating line; this
~as shut down in October 1989. The current powder coating operation includes a five-stage
cleaning unit, electrostatic powder spray booths, and an oven for curing the powder coating.

This PA/VSI identified 6 SWMUSs and 3 AOCs; the SWMUs are listed in Table 1. The
.ocation of the SWMUSs and AOCs are shown on Figure 2.

2.3 WASTE GENERATING PROCESSES

The primary waste streams generated at MCCC are waste solvents, oils, wax, plating
wastewaters, and metal hvdroxide sludge. Table 2 lists the solid wastes currently generated at
IMCCC.

Organic solvent waste from the chemical division was stored in 55-gallon drums on
concrete pads located near the north side of the facility since the early 1950°s (Figure 2).
Chemicals stored hera prior to off-site disposal included toluene, methyl ethyl ketone, sludge
(20% toluene), solvent-soaked rags, methylene chloride, and trichloroethylene. [n March 1990, all
crums and their contants were permanently removed from this location in accordance with an
approved closure plan (MDNR, 1989). However, final closure is pending MDNR’s approval of
the proposed soil survey for the area.

Currently, most of the organic waste generated by MCCC is methyl ethyl ketone (MEK)
from clegreasing operations. Spent MEK is stored in 55-gallon drums in the North Butler Hut.
sdditional organic waste consists of used oil, wax, and permathane. Permathane is a trade name
for a cegreasing mixture that is 95 percent 1,1,1-trichloroethane (TCA), 2 percent sec-butanol,
and trace amounts of glycols and ethers. Permathane is manufactured by Detrex Gold Shield.
Qil and wax are used to protect the plating on parts during packing and subsequent operations.
V/aste 0il, wax, and permathane are stored in drums outside along the east wall of the facility
across from the South Butler Hut (Figure 2). The waste MEK and TCA are classified as F0OI
and F005 hazardous waste, respectively. According to MCCC, these materials are not stored for
riore than 90 days before being disposed of off-site.



TABLE 1

SOLID WASTE MANAGEMENT UNITS
MICHIGAN CHROME AND CHEMICAL COMPANY
DETROIT, MICHIGAN

SWMU RCRA Hazardous

Number SWMU Name Management Unit* Status

1 Solvent Waste Storage Y Undergoing RCRA
closure; wastes were
removed.

2 Acid/Wastewater Treatment Plant Y Active

3 Cyanide Treatment Facility Y Active

4 Metal Hydroxide Sludge Storage N Active; less than
90-day storage of
hazardous waste.

5 Waste Degreaser Storage Area N Active; less than
90--day storage of
hazardous waste.

6 Drum Storage Area N Active; less than

90-day storage of
hazardous waste.

* A RCRA hazardous waste management unit is one that currently requires a permit.




TABLE 2

SOLID WASTES
MICHIGAN CHROME AND CHEMICAL COMPANY
DETROIT, MICHIGAN

Waste Name Source Primary Management Unit!
Plating rinse waters (F009) Electrochemical plating lines 2
Cyanide bath water {F007) Electrochemical plating lines 3
Metal hydroxide sludges (F006) Acid/alkali wastewater and 2,3
plating bath treatment units
‘ncinerated sludge ash (F006) On-site incinerator 4
Methyl ethyl ketone (F003) Degreasing operations 5
“>ermathane? (F003) Degreasing operations 6
'Vaste oil, wax Facility operations 6
‘Vaste powder coating Electrostatic spray booth NA
MNote:
1 Primary management unit refers to the SWMU that currently manages the waste; past

practices were sometimes different,

2 Permathane is a trade name for a degreasing mixture that is 95 percent 1,1,1-TCA, 2
percent sec-butanol, and trace amounts of glycols and ethers.




Acid waste and plating bath rinse waters from the plating division are treated by an
ANDCOQO water treatment system (ANDCO Environmental Processes, Inc., Amherst, NY; Figure
3). The unit treats approximately 180,000 gallons per day on a continuous basis. Rinse water
from metal cyanide baths is treated with sodium hypochlorite at pH 11.5 to destroy the cyanide
before the water is added to the main acid/alkali pit. The acid/alkali pit is the receiving and
holding unit for all acid and alkali wastewater from the plating division.

The ANDCO unit uses an electrochemical process to remove heavy metals in the form of
hydroxides. The metal hydroxides precipitate out of solution to form a sludge (FO06 hazardous
waste). The skimmed off sludge is dewatered in a filter press, and incinerated on-site at
approximately 1,000°F. Particulate emissions from the small sludge incinerator are collected by a
cyclone. According to MCCC, no permit is required for the sludge incinerator (Cichon, 1990c).
Material collected by the cyclone is combined with the sludge ash. The residual material is stored
in plastic (polypropylene) bags in the metal hydroxide sludge storage area (SWMU 4) in the Erwin
building. Each bag holds three to four drums of solid material. The sludge is primarily iron,
nickel, and tin hydroxides. MCCC contracts World Resources Conservation (WRC) to remove and
dispose of the sludge ash.

The wastewater treated by the ANDCO unit is discharged to a sanitary sewer. This
discharge is monitored daily by MCCC and quarterly by the City of Detroit.

Spent metal-cyanide plating bath solutions are treated by a LANCY waste treatment unit
shown in Figure 4, designed by ECR, Opal, PA; SWMU 3). Waste cyanide from the plating
ines is pumped into a 200-250 gallon tank, which is transported by forklift to the cyanide
reatment area. The bath solution is then pumped directly into the 2,000-gallor. treatment tank,
or into one of two holding tanks. Treatment is performed on a batch basis; typ:cally 2,000
:sallons per week.

The LANCY treatment unit uses alkali chlorination to convert cyanide to carbon dioxide
and nitrogen. The processed fluid is neutralized and transferred to a holding tank, where sludge
tettles to the bottom. The overlying liquid is decanted to a sanitary sewer. The sludge is
composed of heavy metal hydroxides; primarily copper, tin and nickel. The sludge is pumped to
il nearby filter press for dewatering and is stored with the ANDCO incinerated sludge in plastic
bags located in the Erwin building. During the late 1970s and early 1980s, alkali and cyanide
waste were occasionally stored in an underground tank located front of the LANCY treatment
¢rea. This tank was removed in December 1989, MDNR was not involved in the tank removal
¢nd no soil sampling was conducted.
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Waste from the coating division is primarily polyester or epoxy powder coating
originating from the electrostatic spray booths. The powder coatings are applied to the metal
parts with a spray gun in a ventilated booth., Much of the powder does not adhere to the part,
fall; to the floor of the booth, and is collected by a series of cyclones. The powder can be
recvcled once through the spray gun. Waste powder is bagged and disposed of along with
MCCC’s municipal trash. The powders are not hazardous.

2.4 RELEASE HISTORY

There were no reported chemical releases to the environment in the documents available
for this review. However, there was some evidence of releases within the plant during the VSI.
At the time of the VSI, MCCC was in the process of upgrading one of the plating lines. Small
clumps of yellow solid material, presumably a chromium compound, were observed along the
boundary of this construction area. In addition, it appeared that the work was being performed
directly on surface soils, i.e., MCCC had broken through the floor of the building. Although
there was no evidence that the chromium compound had strayed into the soil, spills in this area
could result in soil contamination. Based on observations from a distance of at least 20 feet, a
rough estimate of the amount of yellow material is 5 cubic yards. However, since the physical
nature of the material could not be ascertained, the volume estimate is likely an order-of-
magnitude estimate.

No significant cracks in the floor were observed during the VSI; however, catwalks
throughout the plating area were noticeably stained, and ventilation for the plating baths, lead
anocle shop, and spray paint booths was either in poor condition or inoperative. The overall
management of the plating division, judging from an environmental standpoint, suggests the
possibility of past, non-documented releases.

2.5 REGULATORY HISTORY

The documentation available from MDNR for this review provides an interrupted history
of MCCC’s compliance with environmental regulations. In 1982, the U.S. EPA approved MCCC’s
Part A permit application for interim status, which was filed on November 18, 1980 (MDNR,
1688a). There is no reference to a Part B permit application in the files available for review.

MCCC received notification of RCRA violations in October 1982, following a site

inspection by MDNR. All of the violations involved record keeping regulations and written
cont:ngency and closure plans (MDNR, 1982). A contingency plan dated September 9, 1983 is in

12



the MCCC file; however, it is not clear to whom this was sent, and whether it was found
acceptable by MDNR or EPA.

The MCCC facility was inspected again in October 1987 and MCCC was notified of
deficiencies according to RCRA and Michigan Act 64 and 136 requirements (MDNR, 1987). In
addition to record keeping citations similar to those in 1982, violations were found in waste
storage practice. MCCC responded with updated written programs, as well as a plan for a
secondary containment system around the liquid hazardous waste storage area (SWMU 1; MCCC,
1988a).

In May 1988, MDNR informed MCCC that in order to comply with RCRA and Michigan
Act 64, MCCC had two options: (1) submit an Act 64 operating license application and the
Hazardous and Solid Waste Amendment portion of the RCRA permit application; or (2) submit a
storage facility closure plan (MDNR, 1988b). MCCC responded with a preliminary closure plan
on September 16, 1988 (MCCC, 1988b). During this time, MCCC failed to implement plans for
secondary containment around the liquid hazardous waste storage area. A MDNR interoffice
communication documents three letters of warning issued to MCCC about its failure to comply
with the liquid containment regulation (MDNR, 1988c). MDNR conducted another site
inspection in December, 1988 (MDNR, 1988d) and found that MCCC was still not in compliance
with the liquid waste containment requirement cited in the 1987 inspection.

MCCC'’s closure plan for the liquid hazardous waste storage area (SWMU 1) was
ronditionally accepted on May 30, 1989, following several revisions (MDNR, 1989). All drums
~vere removed from the storage area in March 1990 by Petrochem (MCCC, 1990a). Final closure
s pending MDNR approval of MCCC’s proposed soil survey.

MCCC discharges treated water from the ANDCO wastewater treatment unit to the
tanitary sewer under City of Detroit type II permit, number 023-012. The plating manager is not
uware of any air permits or NPDES permits currently held by MCCC (Cichon, 1950b).

2.6 ENVIRONMENTAL SETTING

This section details the climate, floodplains and surface water, geology and soils, and
pround water, in the vicinity of the MCCC facility.

13



2.6.1 Climate

The climate of the Detroit metropolitan area is strongly influenced by Lake St. Clair. The
average temperature is 48.5 °F. The average daily minimum temperature is 16.1 °F in January,
and the average daily maximum temperature is 83.1 °F in July. The average annual precipitation
is 32.2 inches. The 1-year 24-hour rainfall value is 2.52 inches. The prevailing wind is from the
southwest, with an average windspeed of 10.3 miles per hour (NOAA, 1989). This air release
pathway would primarily affect the area bordering the north runway of the Detroit City Airport.

2.6.2 Floodplains and Surface Water

The nearest surface water to the MCCC facility is the Detroit River approximately 4
miles away. There is no discernable pathway to the Detroit River and rain water runoff from the
facility flows to the city sewer system. The site is not located within a 100-year or 500-year
floodplain (Levine, 1990). Wayne County receives the majority of its water from surface
supplies, primarily the Detroit and Huron rivers, and Lake St. Clair.

2.6.3 Geology and Soils

The general geology of Wayne County consists of Devonian age shales, limestones,
Jolomites of the Traverse Formation overlain by Pleistocene glacial deposits. The glacial deposits
n and around the vicinity of the MCCC facility are part of the ancient glacial lake plain of
southeastern Michigan (Mozola, 1969). This ancient lake plain is a large feature extending from
“he City of Ypsilanti east to Lake Erie. Characteristically, the ancient glacial lake plain is gently
«loping and consists of relatively fine grained cohesive soils. The surface gradient of the plain is
approximately 10 feet per mile.

The Detroit metropolitan area is situated primarily on lacustrine deposits (ancient lake
beds). These deposits are typically composed of clay and silt and may be several tens of feet
thick. The soil is characterized by grey to reddish brown silt with localized areas of lacustrine
tand and clay till. Lacustrine sediments have low permeability and porosity and do not yield
large quanrities of water (WMU, 1981).

:.6.4 Ground Water

There are approximately 600 ground-water wells distributed throughout Wayne County
(WMU, 1981). Most of these wells access bedrock at depths ranging from 102 to 183 feet and
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draw water from the Devonian Aquifer System. Four formations comprise the Devonian Aquifer
System: the Traverse Group, Dundee Limestone, Detroit River Group, Sylvania Sandstone.

Specific information regarding the aquifer structure directly underlying the MCCC
facility is not available. However, confined and unconfined aquifers may be found at various
depths up to 158 feet throughout Wayne County. These aquifers are commonly found as coarse
sand and gravel and fine sand lenses interbedded in the predominant lacustrine silty clay till
(Mozola, 1969). There is no evidence indicating an impact on local ground water from operations
at MCCC.

2.7 RECEPTORS

The MCCC facility is bordered on the north by the Detroit City Airport. The MCCC
facility is located in an urban environment. There are no sensitive environments or endangered
species in the vicinity of the facility. A small number of residences are located west and south of
MCCC, and to the north on the far side of the airport. An estimated 2,000 people live within a
mile of the MCCC facility. Several schools and playgrounds are located within a mile of the
MCCC facility. Drinking water for the area is supplied by the City of Detroit Water and Sewer
Department.

The entire MCCC facility is secured by a 10-foot tall, electrically monitored fence with

barted wire. All entrances are locked and/or guarded 24 hours a day. Visitors to the facility are
checked by a security guard.

15



3.0 SOLID WASTE MANAGEMENT UNITS

This section describes in detail the SWMUSs that were identified during the PA/VSI
process. The following information is presented for each SWMU: a description of the unit, dates
of operation, wastes managed, release controls, history of release, and observations.

SWMU 1 Solvent Waste Storage
Unit Description: This unit is actually three separated storage areas (20 by 50 feet, 30 by 40

feet, and 5 by 20 feet) located outside on the north side of the main
building (Figure 2). Waste was stored in 55-gallon drums on concrete or

asphalt.
Date of Start-up: Solvent waste was stored in this area since the early 1950’s.
Date of Closure: A closure plan for this unit was accepted by MDNR in 1989. All of the

drums in this area were removed in March 1990. Final closure is pending
approval of MCCC'’s proposed soil survey. The proposal contains non-
standard analysis methods that MDNR is evaluating.

Wastes Managed: Toluene, MEK, sludge (20% toluene), solvent-soaked rags, methylene
chloride, and TCE were all managed by this unit.

Release Controls: There were no release controls beyond the concrete pad on which the
drums were stored; the area was not roofed and there were no visible
berms or other containment devices. The concrete pad was constructed in
the early 1950s. No waste was stored in the area prior to that time.

History of Release: No releases were noted in the documents available for this review, or
during the VSI.

Observations: The area was generally clean and free from debris. No drums were
observed in this area. The concrete pad was in good condition.
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SWMU 2

Unit Description:

Date of Start-up:

Date of Closure:

\Wastes Managed:

telease Controls:

Acid/Wastewater Treatment Plant

This unit, referred to as the ANDCO treatment system, is located in the
middle of the western side of the plating division. Acid wastes and rinse
water from cyanide and other chemical rinses are treated here. The unit
treats approximately 180,000 gallons per day on a continuous basis. The
unit is comprised of several compartments: a cyanide treatment pit; pH
control; rinse water collection pit; and a dry pit for emergency situations
(19,000 gallons) (Figure 3). Cyanide rinse water is treated with sodium
hypochlorite at pH 11.5 before it is introduced to the acid/alkali pit. The
solution is pumped through three electrochemical cells that use iron
electrodes to reduce metals in the water to metal hydroxides. Following
pH adjustment with sodium hydroxide or sulfuric acid, polymers are
added to the waste stream as it leaves the cells to promote flocculation.
The sludge floats to the top of a clarifying unit, where it is skimmed off,
filter pressed, and incinerated (950-1000°F). The hot dry powdery ash
exiting the incinerator is allowed to cool in 55-gallon drums before it is
stored in plastic bags in the Erwin building. The sludge production rate is
approximately 10 cubic yards per week. The sludge is primarily iron,
nickel, and tin hydroxides (FO06 waste). Particulate emissions from the
incinerator are collected with a cyclone. The solid material captured by
the cyclone is combined with sludge ash from the incinerator,

This unit was placed in operation in 1985.

The unit is currently active.

Acid and alkali wastewater and cyanide rinse water (FO009) from plating
operations are treated by this unit.

The ANDCO treatment unit has a 19,000-gallon release containment pit,
and the area is bermed. The treatment pits are concrete lined with an
acid-resistant rubber coating. The pits are below ground and covered with
a metal grating; the area is enclosed by a 6 inch concrete berm. Discharges
from this unit are monitored daily by MCCC and quarterly by the City of
Detroit (City of Detroit Type II Permit No. 023-012). Emissions from the
incinerator are collected by a cyclone.
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History of Release:

Jbservaticns:

SWMU 3

"Jnit Description:

Date of Start-up:

Date of Closure:

VYastes Managed:

F.elease Controls:

No releases were noted in the documents available for this review or
during the VSIL

The unit was observed in operation without incident. The pits were full of

wastewater.

Cyanide Treatment Facility

This facility is located in a 24-foot by 40-foot room in the eastern portion
of the chemical division building (Figure 4). A LANCY unit is used to
destroy waste cyanide from the plating lines by alkali-chlorination. In the
alkali-chlorination reaction, cyanide is oxidized to carbon dioxide and
nitrogen. Spent plating bath solution is pumped into a 200-250 gallon
tank, which is transported by forklift to the cyanide treatment area. The
bath solution is then pumped directly into the 2,000-gallon treatment tank,
or into one of two holding tanks. Treatment is performed on a batch basis;
typically 2,000 gallons/week is treated. Following cyanide destruction, the
waste is neutralized and pumped into a sludge settling tank. The liquid is
decanted and discharged to a sanitary sewer. The sludge is pumped to a
nearby filter press for dewatering, then stored in bags in the Erwin
building. This sludge is collected by WRC for off-site treatment, metal
recovery, and disposal. Ancillary equipment for the LANCY unit includes
two I-ton chlorine cylinders, an 800-gailon tank that holds 51 percent
NaOH solution, and a 300-gallon sulfuric acid tank.

The unit began operating in 1979.

This unit is currently active.

The LANCY unit is used to treat metal-cyanide bath solutions (F007) from
the electrochemical plating lines.

The LANCY treatment, settling, and holding tanks are separated from the
rest of the room by a 3-foot-high block wall (berm). Unit controls are
monitored with an alarm system. The sulfuric acid tank is not bermed.
The chlorine tanks appeared securely anchored to the floor. Weekly
discharge is monitored.
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History of Release:

Dbservations:

SWMU 4

"Jnit Description:

Date of Start-up:

Date of Closure:

Wastes Managed:

F.elease Controls:

History of Release:

Observations:

SWMU §

('nit Description:

No releases were noted in the documents available for this review, or
during the VSI.

The NaOH tank is located in the same section as the LANCY tanks and
appeared very corroded during the VSI.

Metal Hydroxide Sludge Storage

Dry metal hydroxide sludge ash from the cyanide and the acid/wastewater
treatment units (LANCY and ANDCO, respectively) are stored in
polypropylene plastic bags. Each bag contains the equivalent of three to
four 55-gallon drums of studge ash. These bags are stored on wooden
pallets in the Erwin building for pickup by WRC for off-site disposal.
Four bags were observed in the storage area during the VSI.

This unit began operating in 1987.

This unit is currently active.

This unit stores metal hydroxide sludges from the LANCY and ANDCO
treatment units,

The storage bags are located in an enclosed building with a concrete floor.
When full, the bags are closed. The area is not bermed.

No releases were noted in the documents available for this review or
during the VSI.

The bags were on pallets and separated from the other areas of the

building.

Waste Degreaser Storage Area

Methyl ethyl ketone (MEK) is used at MCCC for degreasing metal parts.
Waste MEK is stored in several 55-gallon drums in the North Butler Hut.
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Date of Start-up:

Date of Closure:

Wastes Managed:

Release Controls:

History of Release:

Observations:

SWMU 6

[Init Description:

Date of Start-up:

Date of Closure:

Wastes Managed:

The butler hut buildings have concrete floors and doomed roofs. The
MEK storage area is approximately 200 to 300 square feet. The drums are
picked up for off-site disposal every 30 to 40 days.

Waste MEK was first stored in this unit in 1989.

This unit is currently active,

Waste MEK is stored in this unit.

Waste MEK is stored in 55-gallon drums. The drums are stored on a
concrete floor inside the butler hut. There were no berms or other spill
containment systems observed during the VSI.

No releases were noted in the documents available for this review or
during the VSL

Nothing unusual was notice during the VSI. There were several drums
containing various amounts of waste MEK. No stains or cracks were
observed on the floor in the area. A new storage area for waste MEK is
being constructed (Cichon, 1990a).

Drum Storage Area

Oil and wax are used to protect the plating on parts during packing and
subsequent operations. Waste oil is stored in drums along the outside of
the east wall of the cyanide treatment facility, across from the South Butler

Hut. Drums containing waste permathane and spent wax are also stored in
this area.

Drum storage in this area began in 1985,
This unit is currently active.

Waste oil, wax and permathane are stored in this area.
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Release Controls:

distory of Release:

Observations:

Waste material is stored in drums located directly on the pavement. There
are no containment devices.

No releases were noted in the documents available for this review.
A few small dark stains on the pavement were noticed in the vicinity.

However, it is not possible to determine whether the source of the stains is
from the drums stored in this area.
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4.0 AREAS OF CONCERN

PRC identified three areas of concern. These are discussed below.

Chemical Warehouses

There are three storage areas for chemical supplies: the Erwin building, the North
Butler Hut, and the South Butler Hut.

In addition to sludge from the LANCY and ANDCO treatment units, the Erwin
building also contains liquid acids and scrap parts.

The butler hut buildings have concrete floors and domed roofs. There were no
berms or other spill containment systems observed on the VSI. New and used
MEK is stored in the North Butler Hut. MEK is used at MCCC as a degreaser.
Permathane and sodium hypochlorite are also stored in this building.

The South Butler Hut appeared to be two butler huts joined end-to-end. Thus, it
was similar in appearance and construction to the North Butler Hut. This building
contains sodium cyanide pellets, sodium copper cyanide, sodium hydroxide,
ammonia, nickel stripper and hydrofluoric acid. Spilled sodium cyanide pellets
were observed on the VSI. In the rear of this building, where the ammonia is
stored, the smell of ammonia was very strong.

Chrome Plating Area

A portion of the chrome plating operation was under construction during the VSI.
In this area, it appeared that MCCC had broken through the concrete foundation
of the building, exposing unprotected soil. A few small clumps of yellow solid
material were observed on or near the exposed soil at this location. Presumably,
this material is a chromium compound.

Chrome Plating Line Air Scrubber

An air scrubber is used to clean emissions from the chrome plating line. However,
the ventilation systems for plating baths and spray booths leading to the scrubber
appeared to be obstructed or inoperative. The scrubber itself was not observed
during the VSI.
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U.S. EPA PRELIMINARY ASSESSMENT FORM 2070-12



-

&, EPA

N

POTENTIAL HAZARDOUS WASTE SITE
PRELIMINARY ASSESSMENT
PART 2 - WASTE INFORMATION

IDENTIFICATION

M MID 005378161

1. 'AASTE STATES, QUANTITIES, AND CHARACTERISTICS

01 FHYSICAL 3TATES (Check adl that apply) 02 WASTE QUANTITY AT SITE 03 WASTE CHARACTERISTICS (Check a¥ that apply)
(Measures of weste quantities
3 A. SOLID O E. SLURRY must be independent) 8 A.TOXIC O H. IGNITABLE
@ B. POWDER, FINES B F. uQuid 0O 8. CORROSIVE O 1. HIGHLY VOLATILE
13 C. SLUDGE O G. GAS TON O C. RADIOACTIVE g J. EXPLOSIVE
O D. PERSISTENT O K. REACTIVE
13 D. OTHER_ CUBIC YARDS O E. SOLUBLE O L. INCOMPATIBLE
{Specity/) O F. INFECTIOUS O M. NOT APPLICABLE
NO. OF DRUMS O G. FLAMMABLE
ill. WASTE TYPE
CATLC ORY SUBSTANCE NAME 01 GROSS AMOUNT | 02 UNIT OF MEASURH 03 COMMENTS
U SLUDGE Present Quantity is not known.
W OiLY WASTE
SOL SOLVENTS Present Quantity is not known.
— ™D PESTICIDES
J.C CTHER ORGANIC CHEMICALS
cc THORGANIC CHEMICALS
acD ACIDS
.8 BASES
M HEAVY METALS
[P
. V. FAZARDOUS SUBSTANCES /See Appendix for most frequently cited CAS Numbers)
E 01 CAEGORY 02 SUBSTANCE NAME 03 CAS NUMBER 04 STORAGE/DISPOSAL WTHE 05 CONCENTRATION | 08 MEASURE OF CONCENTRATION
FOO7 Electrochemicel piating bath On-site treatment
water
FOO09 Electrochemical plating rinse On-site treatment
water
FOO8 Maetal hydroxide sludge Plastic bags
FOO5 Methyl ethyl ketone 78-93-3 55-gallon drums
FOO02 1,1, 1-trichioroethane 71-55-6 55-gallon drums

V. FEEDSTOCKS (See Appendix for CAS Numbers)

CATE S0RY 01 FEEDSTOCK NAME ] 02 CAS NUMBER CATEGORY 01 FEEDSTOCK NAME 02 CAS NUMBER
FDS Suifuric Acid 7664-93-9 FDS Sodium cyanide 143-33-9
FDS Sodium Hydroxide 1310-73-2 FDS Copper cyanide 592-01-8
FD3 Chiorine gas 7782-50-5 FOS Various metals
“VI._5JURCES OF INFORMATION [Cite specific references, ¢.9., State files, semple analysis, reports]

t:F A Region 5 files, MDNR files, visual site inspection.

I3A FOFV 2070-127-81)
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PRELIMINARY ASSESSMENT
PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS M MID 005378161

nl E P A POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION
v

. HAZARDQUS CONDITIONS AND INCIDENTS (Continued)

0 13 J. DAMAGE TO FLORA 02 O OBSERVED (DATE: ) 0 POTENTIAL O ALLEGED
03 NARRATIVE DESCRIPTION

Ncno.

0 11 K. DAMAGE TO FAUNA 02 O OBSERVED (DATE: ) O POTENTIAL O ALLEGED
02 NARRATIVE DESCRIPTION (Include namels) of species)

Nene,

0713 L. CONTAMINATION OF FOOD CHAIN 02 O OBSERVED (DATE: ) O POTENTIAL O ALLEGED
03 NARRATIVE DESCRIPTION

Nors.

B 0 11 M. UNSTABLE CONTAMINANT OF WASTES 02 O OBSERVED (DATE: ] O POTENTIAL O ALLEGED
03 *OPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
Nore.

[~ 01 /IN. DAMAGE TO OFF-SITE PROPERTY 02 O OBSERVED [DATE: ) O POTENTIAL O ALLEGED
03 >OPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
Nore.

B 0! 3 0. CONTAMINATION OF SEWERS, STORM DRAINS, WWTPS 0O OBSERVED (DATE: ) B POTENTIAL DO ALLEGED

03 NARRATIVE DESCRIFTION

Fail ire of the on-site WWTP couid introduce metal hydroxides and other chemicals to the sanitary sewer system.

0 3 P. ILEGAL/JUNAUTHORIZED DUMPING 02 O OBSERVED (DATE: ) O POTENTIAL O ALLEGED
03 NARRATIVE DESCRIPTION

Nore.

05 DESCRIPTION OF ANY OTHER KNOWN, POTENTIAL, OR ALLEGED HAZARDS

Nor e,

M. TCTAL POPULATION POTENTIALLY AFFECTED:___125 - 2000

V. CCMMENTS

A1 hough the overall potential for release to the environment at the Michigan Chrome and Chemical Company is not high,
thare appears to be considerable potential for occupational exposures. A complete safety and industrial hygiene survey

it recommended.

V. SOURCES: OF INFORMATION (Cite specific references, e.g., state files, sample analyses, reports)

EFA Region 5 files, MDNR files, visual site inspection.

£7A FOFIM 2070-12(7-31)
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ﬂ. POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICATION
" PRELIMINARY ASSESSMENT
A v/ PART 3 - DESCRIPTION OF HAZARDOUS CONDITIONS AND INCIDENTS M M0 008378161
0. HAZARDODUS CONDITIONS AND INCIDENTS

t1 @ A. GROUNDWATER CONTAMINATION 02 O OBSERVED [DATE: ) @ POTENTIAL D ALLEGED
('3 POPULATICN POTENTIALLY AFFECTED: o) 04 NARRATIVE DESCRIPTION
L>v potential for ground-water contamination from waste degresser storage areas.

T CT U B. SURFACE WASTER CONTAMINATION 02 O OBSERVED (DATE: ) O POTENTIAL O ALLEGED
C3 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
No1e.

B CT O C. CONTAMINATION OF AIR 02 O OBSERVED (DATE: ) @ POTENTIAL O ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 2,000 04 NARRATIVE DESCRIPTION
Potentini releases of chromium from an air scrubber servicing the chrome plating operation.

F= 01 D D. FIREJEXPLOSIVE CONDITIONS 02 O OBSERVED (DATE: ) O POTENTIAL o ALLEGED
03 POPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
Not .
0~ JE. DIRECT CONTACT 02 O OBSERVED (DATE: } DPOTENTIAL O ALLEGED
0} POPULATION POTENTIALLY AFFECTED:_ 125 04 NARRATIVE DESCRIPTION
MCZ facility emplovees.
0" TF. CONTAMINATION OF SOIL 02 O OBSERVED (DATE: ) 8 POTENTIAL O ALLEGED
0 AREA POTENTIALLY AFFECTED:__ 1 04 NARRATIVE DESCRIPTION

{Acres)

Ruliases from waste degreaser and chemical storage aress could contaminste on-site soil.

T 01" TG, DRINKING WATER CONTAMINATION 02 O OBSERVED (DATE: ] “R POTENTIAL O ALLEGED
0 >OPULATION POTENTIALLY AFFECTED: 04 NARRATIVE DESCRIPTION
Nora. Lrinking water is supplied by the city of Detroit.

~ 01 3 H. WORKER EXPOSURE/INJURY 02 @ OBSERVED (DATE:____07/26/90) 0O POTENTIAL O ALLEGED

o

0 20PULATION POTENTIALLY AFFECTED:___ 125 04 NARRATIVE DESCRIPTION

Tt o overail industrisl hygiens and safety of the faciiity was very poor. Possible exposures include lesd vapor, cyanide, other metals and various soivents.

“ 31, POPJLATION EXPOSURE/INJURY 02 O OBSERVED (DATE: )
0 20PULA™ION POTENTIALLY AFFECTED:__2,000 04 NARRATIVE DESCRIPTION

Sve Section C sbove.

O POTENTIAL

O ALLEGED

EPA FORM 2072-12 7-81)




ATTACHMENT B
VISUAL SITE INSPECTION SUMMARY AND PHOTOGRAPH LOG



Date:

Facility Representatives:

Inspection Team:

Conditions:

Summary of Activities:

VISUAL SITE INSPECTION SUMMARY

Michigan Chrome and Chemical Company
Detroit, Michigan
MID 005 378 161

July 26, 1990

Richard Cichon, Plating Division Manager, 313-267-5200
Bob Emmons, Coating Division Manager, 313-267-5200
Alvin Femster, Plating Division Foreman

Grace Orth

Michael Keefe, PRC Environmental Management, Inc.
Jean Michaels, PRC Environmental Management, Inc.

Sunny, warm and humid, temperature between 80°F and 90°F.

The visual site inspection (VSI) began at 9:00 a.m. EDT with an
introductory meeting. Michael Keefe began the meeting with a
discussion of the purpose of the VSI and the agenda for the visit.
Bob Emmons continued with a brief description of the now-
defunct chemical division and current operations in the coating
division. Richard Cichon followed with a description of the
plating division processes. Most of the information was exchanged
on a question-and-answer basis.

At 11:00 a.m., Mr. Cichon introduced the inspection team to Alvin
Femster, foreman of the plating division. Mr. Femster gave the
inspection team a tour of the plating division, as well as the various
SWMUs located just outside the main building. At 1:00 p.m., Mr.
Femster and the inspection team drove down Grinnell Avenue to
the coating division building. Grace Orth briefly described the
operating coating lines and gave a tour of the building. An attempt
was made to photograph facility operations; however, a flash
camera was not available and the light level in the facility was not
sufficient to expose film without a flash.

The inspection team returned to the main office at approximately
2:00 p.m. for a short exit meeting with Mr. Cichon. The VSI was
completed at 2:30 p.m.

B-1
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PHOTOGRAPHIC LOG



Photo No. |

Direction Facing: East Name: Michigan Chrome and Chemical Co.

Date:  Julv 26,1990  11:45am. EDT SWMU No.: 2

Descript.on: The ANDCO unit i3 behind this watl. The vellow tank ¢cntains sodium hyvpo-

chlorite. The cvclone for the sludge incinerator is on the tar right,

Photo No. 2

Direction Facing: Northwest Name: Michigan Chrome _and Chemical Co.
Date:  Julv 26, 1590 12:00 p.m. EDT SWMU No.: |
Description: Solvent waste storage area.




Photo No. 3

Direction Facing: South Name: Michigan Chrome and Chemical Co.
Date:  _Julv 26, 1690 12.0] pm. EDT SWMU No.: 1
Description: Solvent waste storage area.

Photo No. 4

Direction Facing: Southeast Name: Michigan Chrome and Chemical Co,
Date:  Julv 26, 1990 12:15 p.m. EDT SWMU No.: 4
Dascrintion: Metal hvdroxide sludge storage inside the Erwin building




Photo No. 5

Direction Facing: North Name: Michiean Chrome and Chemical Co.
Darer  _July 26, 1990 23 pm. EDT SWMU Nou: 5
Description: North Butler Hut; waste MEK storage.

Photo No. 6

Direction Facing: West Name: Michigan Chrome and Chemical Co.
Daze: July 26,1990 1235 p.m. EDT SWMU No.: 6
Description: Drum storage area.




ATTACHMENT C

VISUAL SITE INSPECTION FIELD NOTES



P Licrnared> iz ronl
- CMeceT vsT 72a /30
J PLrisions /‘écdﬂd// /(t'tf]é

/. ?/4 Ag \__//?au M‘c Aw,(f
- 2. &4—7%16—
3. KM'CJ - JO—/&/ JA_ /?o , Adw .Wﬂ%cw C'da)4/!74/
- (/o’w(u-«, Prasrson) /41 A ptn |, sk selid]
Lok /\7550,955 ConsSER AT ION
- AREA / i~ PA
r éé"é'/.”‘ Wmé J?éddj-l. v /ZLL— émmo»t_r)

LemoveEd By wRe (2)

- )g))y) o d// /ﬂlséﬂ/-/ /de’v_( -
»d O
% a7 sl Swive Mesaj m Moy /950 = MICE ~eicted
-qf‘d wv w‘) 7

. ,_»,\*:((,;‘ anjfr a A~Standards »45//17«-44 /m AR . ;LJ
7 . DA éoaz%g’v /47 7%—3
>

] x?
- . d VECLEN T ' 5(- VERT // FEMICAL 5 T AEE
- Lt C/,(qu gaLD'NG /ﬂww O~ LAl /Logc{)
- . = Clenicad s)’)éhaj,c 1 adede (/}a{
. - mﬁ[é;&ma& ddwgg 674)
. . - §C/La’QJ /M}‘d—) /»1.4.44/

,é.z’,u.eal_’,é,u-w

i P K .
RO 2 ltormte foond T HEC

] 2 Mot Bumee Hor
A/ﬁ_%;.sfo - Mg (wed i~

- . T Crate ) ]
)T ?—Ovnu.ﬂau (7’6’5 -‘)

i / - NaOct (zedhem %acl/mé) po, STHED Ut €

- <* uted HEE [in ¢W temived  Fa-+/o o/afJ

M cmendds //am, éwc//tﬁz&/) fo drime



B » ,.,é ANk fae b = GD AJJ?}’
& '@w’/e Crireee My

T B
~ Aaiu Q:'/é;?( Cpenis)
- AN a Q CA Jﬁ)agc

~ NadH | au

> -
- /// CKke. 67‘},/0,4@1.

Sem.lan 4 074, /f.ut(/ 4»4%,0»0-444 %&z

STRIANG ODO&

A

?Mr,g'o- (9P€£Ar/oAJS

& ar>y ﬁ /4—/21‘4’8 :
= CkEL (vamrum

Ctto me
~ C'af’ﬂc‘ae /

/Mlbe‘

oy [

- 5;4 Vg,e
- Beow2g

- £L£¢74Q‘JA£SS MC«KEL /c’»{tw/cej//ygfymw/ Lo#f/ec'éa//

/ “",4455//‘12217 * félzy 22,

ooy ; /Vﬂft;//ﬁ}zﬁo//kd—//c; /4/9

”/KLZ QA adso 42/0{{;44

e

, /ﬂr/-f%,/ ﬂ/éf e,

/074 Wd«/uﬁ, 2450 4«’4"’4—44“(,

- ’7 M
Cd»ms/q Coq

f'7 W;{m s J\J?MM\\U)‘ \ CC\M , Hast »/Q



? %47 Livision.  Observa boong
¥ Oprs uchon wmh o one e chme Sinate . £
Opgpeeave 7he # A0 g Srokon 7547'( e Corewe 4 ﬁvna/aéﬂ.
?/ 7 //a/ﬂ//4j ard s dnn A Jete cacH. j&//azwszf
o0l o~ Hhn area, Furvge 7@ stea )
. * @w% Vaid yo1 dljes /74-/ ’{/ﬁ rena [, - Jo /€ /
L et 5 p/dﬁ?j )édz_f /:9/ V///A/léﬁ/) at V’ﬂA/c?Amv 35»4»1
.cftom{oa//m W“ hue

’ fimu L ven Blabon o and 75/@ 4 a jz'rw’ﬂb) sa.dl

Al o 7L | Detha AL gyslin opels i ,
ZMSJM ? MA«./J»« Jw/éug./,‘(p ANSC o

o * Lewn Avove smp - Signa- ﬁ /05//@)414—/ ﬂnjl AR
i, A vt ety !

»  Oveknce pon condihme

+* épﬂ’t} h‘ﬂ% W CN"M.LCGVQ N S en Coa,hf\a -a,Q/m.ogl— (ﬂ?ﬂﬂf‘ahﬂ
[ eoulsr 2«(;#

¥  Iacnemtor - £ whaus{f (cm/-ru-«ﬂ

- /uz.,_ﬂa 1[70’345



L1 ]

//? Al Cva’lnt;q., - St oy /O/r? ) Sefl ﬁm

(
N GRACE

ﬁ/f NG Dovision)
- W/Me/é 4 ’u/&//g

JWrﬁc.u_ CW‘UAL:6~

ALUiAD Comun cran Fo Alwdn //91_-
SganT AinSe com A, Théem Ao

f TE4 e

T - %@fﬁ CoAaTRG L/ANES
ALxai
/. f_gm&e CRKEANEL. - Fécsf 4 e WLATE R
Zioan PHSPmATT
A NATER "(' -ees L
. CHRREm e - N
AU él 777 \& 7 Ds PasAL

! / [~10 prm porhelia
Apc/‘- (/2 o8 5‘“’"‘"‘
2. E(ec_‘(:ro SL@'EL SP/\ Qwﬂy / “ A@

./-w/ucjwa’hc&_

) dS/O&J

= s

T 25/,_4&4»77

"C\jc.goufc,s

3. OveAS

I, :‘%u,es*fuu, EG”"Z) poodin,



s i)
MCCC 74~ 7/7—1,/19 ’:‘_Ku.{‘__
7 DiviZroAS /’/7 i
> 4 s e T i
ITIrtE Lo s aNo 744, y ,Z , ,
A
/ -7

P Ml - Ricars  Cicwon
) C

. < . PeaTme
D s, A Aurn Gl
\. G‘ACE. cCONT . .NG
. / a A .,
Zo - Wosd &,ﬂ(gc =T f/wma/rs)
— * polnil geme
‘ * §o—r/ Sttty //ayas‘ﬂ N //’Z /990 — N rerce
7;_- e é%\ é’f/”‘{"@(— ’_Afm SH N <
- \ P J
:712;42 dten st m peck MU’(A«L CjoM'QZ— 9’-"4 S s

M’KA-D

W~ aarle a?c/z/m/

VA ,
“ L;’ﬁ :,ﬂ, &‘//tm_(, 7'/:\; ,MJ// /'/{é'/‘f"v'\ / 57‘7 L/&r/‘ - /,'.,////a/

|

.. S |
oty 9”5 G e \jﬁ‘ﬁ’%‘fi ol kil

—

i;f_)gvg,u'rs ;
R ,/‘/ : ”7
j - MEK '\@ , He Ao ‘/OLW rend

- / . / \‘- N )
. - SFJ-"‘i' m/s / _,_//);“;i/_ -~ /W.a —~— /\/\ %% Lol/ll‘tr(a,{ 4/(/ StoA—

Ao L.‘

L /Z’/”ﬁ'fli‘\aﬂé (Té é ) ,«.D M

Tcdg / wl Gl.1
Sviw o o M , /% 1,



’ Desct: BT
5/5, LANCY Sy5TEm - o00— Ok (row €:R)
A

= Egonce Tato byant — 150 Pk Juresk " toke b
L Tt 2wt ol S |
QW - 7in %«m% s — 7%(;4/ wn R AN TN

cefe gy e T

Zj‘“’j — M /Uaé’.igp /%//;"C ,Jéch"f,/%‘::

/
/s /_‘(77;)!? ,’. ;., / e man®
. - | Segolk oo
\AN DC O ( §7S {-ﬂM ) 7
‘L/ _ Vot ﬁ"f'_/’J‘JS e M-{ f,upw/,j At At r_,,;.-,\,A
D gt - wTh @ pH N5
| rira /l\ CN 'W ’--'\u—)
J
ok b g pid b Ao [Aled o
Jt Sy A
o o e Ara et
_ yy_,z/"f s ﬂ(/mfu’o/ %Z ?./Q:zfod-/m.c T

s P tduced o mihd Ay il
}/’?"m /80, Jo8 3«-1/463 > /0 %/m,é
|  flahe, & \%,mgol(mvﬂf+ Cﬂ
\"\\\\—’A%%M - O&cu f.a« - ,”"ofw(7 screp s_/uJSL s
Cake i&bﬁ o st _57511“\ Pso-rov’ —_Q/Q;?a .
/nw(h b Anims A= 115 ét?, - A wWRL sl v

j(:ii plele cotls v

c:z,gé; /u.lo/.ﬂa,/ u«&a € aLs /5,
/o @w/uﬂu_l._



] B

™ LAvnc.f
—~AnNDCO )
- PLANT MAP

- ‘4/442/,4%4.( ® PLARNG

- J‘Mgf) - TR VvBcumeS ,
: YA ’7 ,g Lo R S frean nlure

- = e g0 s M% 2. s S 4,

2 ol retl
S ’

%‘T?}f‘)r 1 ez g)ﬂ./#/f o~ T e .../« /A"-’on.m,,,.

- // - Fe pom - /’/’Md/éc - ’/”ﬂj&r//(; Cog 7‘4;?
\ -
N

- 7 ?/j//::'.s Y 972(/ .ﬂ-»é(m/nkﬁ_/a—/_r

-

- 7f.§ f /"0/44 D / ;W/a

- - :Z’U/szs % m7 waolc

“ No  ysT

-

\Q, ou ?5,./( ()(45 5—3 cvo BA/Q S't[c\cg%
- O G £ = -~ NS S

“goc

- :’-I\QA\U,Q -;l!_,:{é;’nf - IVNOJ,( P‘asﬁ; 5a£ , PU«,\)&US\ W;f\j



) 7 -
A"':/ f o, i
Ny e o 1L -
’ , / 4\
- & - I’af".tl 7/ar§ mﬂS J/"W,f,,/—/&/
. ) ﬁju’ X al — e “‘7

- DR / é N .
- PO RPN T 5/3/?43 /5 //;qw/‘

< J

y 63.0"9 /PVC CO&‘;'};; - 7@&4‘]4_9 I Y4 J SAUJILNN /0/3/7
. ?Z’*ejo’/b Chamioncs ~ BM




T p(a/ﬁvg
- T loahng - appbicacton
. M Tonhak Chem. DNV sold  Van 1990
< ke Coatinga (fowoder) Whﬂ(d«ﬁ;ﬂ}ﬁ

>5rlv&nt Waale S‘i‘ovuqc, QBIH&M% ~ &most closect —allmat’| revuawd
" W ((—dzrr Au:%u.dms
. Wt M(ﬁm@&ﬁwﬁ ) nowo shhed " back hut
/
| Weorlds Restune CO\SG.( rcc%c(wﬂ (’PA\ -
( %v@d CV T 56&%/\) %rm%,/{bn] P“j Eecﬁf)\%@&MI (4. /4
\ | BDLMJ/ 6mmam.

N

- MEK W 0&5/ L1, 1 TCA (-PWVWVML) ~ drwma

towcrcmf@ow—_ wt " donud. bldey

1978/)‘)( Suskr
/‘4 Cynadide- Bmch—heqhw w/ Cl

(wowalleq Cunf m) 52“0‘%0 — 4o WRC.
a%,u.d +5 YOTW (L/ kz.wks)
CMﬁ'u‘omatz;—»COﬁ\) huetaling of acid, Sette v e




P“""’PM‘*’ M L,a‘maa/&f:km

B Aaden SWm 1 Cmﬁwww po@ss

i el Keburooit. | pasy)

- c’—/Panﬂ/éIﬁka.& f;r : f’rfcw% - cmmwed > ﬂ,,m%

gt G Whact Gl = prcpdation Gy sl ydrodcts Ly

M s 00y fuk | potegmers ~ Uninbues - press

g, o DLOBUS burwen syrtem (9s-1000") -

e,

Fagp fo LWRC - =, Ni Sa

) oy stored un wnghsuse

'Wa.@*§W Wandww\cﬁm/mf(?m
- WCM

no LMMWO{ tonks — (mw out i Dee. 1989

cabs = ety ot — wenallly penck back. 10 CN Avariment

44444



map - Coakng V-

2 proct. s . | |
5‘:#@.;3( camn — phwapholy., alkole u.hﬂ?\ Vel
WAL +o fedmint cot-plasirg
2o static spray peeyeatn O epoy oo
e boked on

sbupged nat DU pray Colleciol § veeyoled

Lhemdiv. = setd 1990 (shut down 10]89)

™E 24 1o Chemionica. CO"D
ol G C,Q.an\a.%u.ppx




